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Executive Summary 

 

Montana Fish, Wildlife, and Parks (FWP) has been conducting surveillance for chronic wasting 

disease (CWD) since 1998, and first detected CWD in wild deer in 2017. In the fall of 2018, FWP 

focused its CWD sampling efforts along the central Hi-Line (Hunting Districts (HDs) 400, 401, 

403, 600, 611), eastern Hi-Line (HDs 620, 630, 640, and 670), around Philipsburg (HDs 210, 212, 

217), and south of Billings in the Carbon County CWD Positive Area (HDs 502, 510, 520, 575). 

During the 2018 season, FWP collected a total of 1922 samples from mule deer (n=1367), 

white-tailed deer (n=458), elk (n=105), and moose (n=9). Through these efforts, FWP detected 

26 new cases of CWD among wild deer, including 21 cases along the northern border in every 

county from Liberty County east to the North Dakota border, and 5 cases within the CWD-

positive area south of Billings. 

 

Prevalence of CWD in the northern CWD-positive hunting districts (HDs 400, 401, 600, 611, 670, 

and 640) averaged 2% (95% CI: 1-3%) in mule deer, and 1% (95% CI: 0-3%) in white-tailed deer. 

Among hunting districts, prevalence varied from 2-4% among mule deer and 0-4% among 

white-tailed deer. South of Billings, CWD prevalence was estimated to be 2% (95% CI: 1-3%) in 

mule deer and 1% (95% CI: 0-3%) in white-tailed deer. There too, prevalence varied across 

hunting districts ranging from <1% - 6% in mule deer and 0-1% among white-tailed deer. 

 

To date, CWD has been detected in Carbon, Liberty, Hill, Blaine, Phillips, Valley, Daniels, and 

Sheridan Counties. The current distribution of CWD within Montana is consistent with the 

natural spread of the disease from Alberta and Saskatchewan to the north, and from Wyoming 

to the south.  Currently, Montana hunting districts that share a border with Alberta, 

Saskatchewan, and Wyoming where CWD has been present for some time, have higher 

prevalence rates of CWD compared to neighboring interior hunting districts. 

 

In 2018, we met our surveillance goals in all areas except around Philipsburg. While we did not 

detect CWD around Philipsburg, we fell short of our sampling goal needed to ensure confidence 

that we would have detected CWD if it were present at җм҈Φ We will plan to revisit the 

Philipsburg area for surveillance in 2019. 

 

FWP continues to plan for long-term CWD management in positive areas. In 2019, MFWP will 

ŎƻƴǎƻƭƛŘŀǘŜ ά/²5 ǇƻǎƛǘƛǾŜ ŀǊŜŀǎέ ŀƴŘ ά¢ǊŀƴǎǇƻǊǘ wŜǎǘǊƛŎǘƛƻƴ ½ƻƴŜǎέ ƛƴǘƻ ǘƘŜ ǎƛƴƎƭŜ moniker 

ά/²5 aŀƴŀƎŜƳŜƴǘ ½ƻƴŜǎΣέ ŀƴŘ ǘƘŜ ǎƻǳǘƘŜǊƴ ǇƻǊǘƛƻƴ ƻŦ aC²t wŜƎƛƻƴ т ǿƛƭƭ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 

southern CWD Management Zone in anticipation of finding CWD positive deer in that area. 

CWD surveillance/monitoring during fall 2019 will be focused in southeastern MT, around 

Philipsburg, and along the Hi-Line. 
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Background 

 

Chronic Wasting Disease (CWD) is a fatal neurologic disease of cervids (deer, elk, moose and 

caribou) for which there is no known cure.  CWD is caused by an infectious, mis-folded prion 

protein which is shed by infected individuals for much of their approximately 2-year infection. 

The CWD associated prion is transmitted via direct animal-to-animal contact and through the 

ingestion of prion-contaminated materials in the environment.  Since CWD was discovered in 

Colorado in 1967, it has been documented in captive or free-ranging cervid populations in 26 

US states, three Canadian Provinces, Norway, Finland, and South Korea.  CWD is a relatively 

slow-moving disease, and if left unmanaged, may take decades to reach prevalences of 20-30%.  

Significant herd-level declines are predicted at such high prevalences (Gross and Miller 2001, 

Wasserberg et al. 2009, Almberg et al. 2011), and have been documented among mule deer 

and white-tailed deer in Wyoming (DeVivo 2015, Edmunds et al. 2016) and Colorado (Miller et 

al. 2008).  Surveillance programs aimed at detecting CWD early are essential to providing the 

best options for managing the spread and prevalence of the disease.   While CWD is not known 

to infect humans, health authorities advise against consuming meat from a CWD-positive 

animal and recommend hunters have their deer, elk, or moose tested if it was harvested within 

a CWD-endemic area.   
 

Introduction 

 

Surveillance programs for CWD are essential to the early detection of the disease in wild cervid 

populations. Detection of CWD while prevalence is still low is thought to be critical to the 

success of managing the disease. Nationally, surveillance efforts for CWD have varied over time 

and have fluctuated in response to funding and public interest. This has been true for Montana 

as well. More recently, renewed concerns over the potential risk to human health (Czub et al. 

2017), the discovery of CWD in wild cervids in several new states, and renewed national 

legislative discussion on CWD have fueled interests to increase surveillance once again. With 

additional surveillance and concerted efforts at managing the disease, such as those outlined in 

ǘƘŜ ²ŜǎǘŜǊƴ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ !ƎŜƴŎƛŜǎΩ нлмт ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŀŘŀǇǘƛǾŜ 

management of CWD in the West, our goal is to effectively manage the disease in wild 

populations and stave off the worst of the predicted population declines.  
 

Montana Fish, Wildlife, and Parks (FWP) has been conducting surveillance for CWD since 1998, 

with varying levels of intensity.  In 2017, FWP renewed its CWD surveillance and management 

plans witƘ ǘƘŜ ƘŜƭǇ ƻŦ ŀƴ ƛƴǘŜǊƴŀƭ /²5 !Ŏǘƛƻƴ ¢ŜŀƳ ŀƴŘ ŀ /²5 /ƛǘƛȊŜƴΩǎ !ŘǾƛǎƻǊȅ tŀƴŜƭΦ  C²tΩǎ 

new plan outlines a strategy to efficiently use finite resources of staff and funding to maximize 

our ability to detect CWD in high-risk areas where it is not known to exist. This entails (1) 

continuing to test any symptomatic deer, elk, or moose statewide, (2) focusing systematic 

surveillance primarily on mule deer, which typically exhibit the highest prevalences of CWD 

among deer and elk, and (3) employing a weighted surveillance strategy aimed at detecting 1% 
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CWD prevalence with 95% confidence (Walsh 2012) that rotates among high-priority CWD 

surveillance areas. High priority surveillance areas (Figure 1) are defined as those areas within 

Montana that have both high mule deer densities and that are closest to the nearest known 

cases of CWD (Russell et. al 2015). In the fall of 2018, FWP conducted CWD surveillance along 

the central and eastern Hi-Line (northern border) and around Philipsburg (Figure 1).  In 

addition, FWP continued monitoring CWD prevalence in the Carbon and Liberty County CWD 

positive areas identified in 2017.  

 

  
Figure 1. High priority CWD surveillance areas in Montana. Areas were based on proximity to 
known CWD cases (red dots) in neighboring states/provinces and mule deer densities in 
Montana from Russell et al. (2015).  Hunting Districts 210, 212, and 217 (in west-central 
Montana) surround the captive elk facility that tested positive for CWD in 1999. High-priority 
areas will change depending on new detections of CWD in surrounding states and provinces or 
in Montana. Deer/elk hunting districts are displayed.   
 
Below, we report on the results and lessons learned from the 2018 CWD surveillance effort as 

well as the 2017-2018 sampling efforts in the Carbon and Liberty County CWD positive areas.    
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Methods 

 

Surveillance 

Montana Fish, Wildlife, and Parks identified priority surveillance areas around the state that 

have both high mule deer densities (within the upper quartile, based on resource selection 

functions integrated with count data) and are within the lowest 25% of distances to the nearest 

known cases of CWD (Russell et. al 2015; Figure 1).  In 2018, FWP focused its surveillance 

efforts on the Hi-Line and around Philipsburg.  The priority surveillance area along the Hi-Line 

was divided into two minimum surveillance units, and the area around Philipsburg constituted a 

single minimum surveillance unit (Figure 1). Each minimum surveillance unit was defined as an 

aggregation of hunting districts meant to capture discrete and well-mixed population units of 

ŘŜŜǊ ǿƛǘƘ ҖмрΣл00 mule deer (Table 1). Within each minimum surveillance unit, we employed a 

weighted surveillance strategy aimed at detecting 1% CWD prevalence with 95% confidence 

(Walsh 2012).  Under the weighted surveillance framework, different demographic groups (age, 

sex, or cause of death categories) of a species are assigned different point-values based on their 

relative risk of being infected (Table 2). A total of 300 points were necessary to establish our 

detection goals within each minimum surveillance unit.  Sample size goals were specific to a 

single species within a minimum surveillance unit, and our efforts prioritized the sampling of 

mule deer since they appear to have the highest prevalences among the different cervid species 

where they overlap (Miller et al., 2000).  Elk, white-tailed deer, and moose were sampled 

opportunistically. 

 

Table 1. Minimum CWD surveillance units within the 2018 priority surveillance areas and 
estimated mule deer population sizes (2015 estimates). Continued CWD monitoring was 
conducted in the Carbon County CWD Positive Area. 
 

Minimum CWD surveillance units for mule deer populations  
(Aggregations of hunting districts) 

Estimated mule deer 
population size 

 Philipsburg: HDs 210, 212, 217 2000 
Central Hi-Line: HDs 400, 401, 403, 600, 611 10500  

Eastern Hi-Line: HDs 620, 630, 640, 670 12500 
Carbon County CWD Positive Area: parts of HDs 510, 502, 520, 575 8500  
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Table 2. RŜƭŀǘƛǾŜ ǿŜƛƎƘǘǎ ƻǊ άǇƻƛƴǘǎέ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ŘŜƳƻƎǊŀǇƘƛŎ ƎǊƻǳǇ ƻŦ ŘŜŜǊ ŀƴŘ Ŝƭƪ 
that count towards meeting a sample size goal using a weighted surveillance strategy based on 
data from mule deer and elk in CWD-positive areas in Colorado (Walsh & Otis, 2012) and white-
ǘŀƛƭŜŘ ŘŜŜǊ ƛƴ ²ƛǎŎƻƴǎƛƴΩǎ /²5 ƳŀƴŀƎŜƳŜƴǘ ȊƻƴŜ όWŜƴƴŜƭƭŜ Ŝǘ ŀƭΦΣ 2018). 
 

 Weight/Points 

Demographic Group Mule Deer White-tailed Deer Elk 

Symptomatic female 13.6 9.09 18.75 
Symptomatic male 11.5 9.09 8.57 
Road-killed males/females 1.9 0.22 0.41 
Other mortalities (predation, other 
unexplained in adults and yearlings) 

1.9 7.32 0.41 

Harvest-adult males 1 3.23 1.16 
Harvest-adult females 0.56 1.30 1.00 
Harvest-yearling females 0.33 0.85 0.23 
Harvest-yearling males 0.19 1 NA 
Harvest-fawns/calves 0.001 0.001 NA 

 

FWP staff collected samples between July 1, 2018 ς December 15, 2018 from mule deer, white-

tailed deer, elk, and moose that were either hunter-harvested, road-killed, symptomatic and 

euthanized, or found dead.  An animal was considered symptomatic if they appeared extremely 

sick and/or displayed symptoms consistent with CWD (emaciation, lack of coordination, 

drooping head/ears, excessive salivation, etc.). FWP used a variety of tools to obtain samples 

including working with Montana Department of Transportation, Highway Patrol, hunters at 

check stations, processors and taxidermists, outfitters, landowners, and by sending letters to 

license holders notifying them of the surveillance effort. Field and laboratory staff collected 

retropharyngeal lymph nodes (Hibler et al. 2003) or an obex sample if lymph nodes were not 

available (both lymph nodes and obex were collected from moose), an incisor tooth for aging, 

and a small genetic sample (muscle tissue) for each cervid sampled as part of the CWD 

surveillance program. Field staff worked with hunters or others to gather precise location 

information on where the animal was harvested/found, species, age, and sex information for 

each sampled animal. Lymph nodes and obex from deer and elk were frozen for subsequent 

enzyme-linked immunosorbent assay (ELISA) testing, whereas lymph nodes and obex from 

moose were fixed in 10% buffered formalin for immunohistochemistry (IHC) testing.  Samples 

were submitted to Colorado State Veterinary Diagnostic Laboratory on a weekly basis.  Testing 

costs ranged from $18/sample for the ELISA, and $35/sample for IHC (also used to confirm 

positive test results). Results from hunter-ƘŀǊǾŜǎǘŜŘ ŀƴƛƳŀƭǎ ǿŜǊŜ ǇƻǎǘŜŘ ƻƴ C²tΩǎ ǿŜōǎƛǘŜ ŀǎ 

soon as results were received from the lab. When a harvested animal tested positive for CWD, 

FWP directly contacted the associated hunter to inform them of the test results, to let them 

know the meat could be legally disposed of, and to discuss proper disposition of the carcass 

parts.   
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In addition to the focused sampling efforts in the 2018 priority surveillance areas, FWP 

collected or received a relatively small number of samples from symptomatic or hunter-

harvested animals state-wide.  Hunters that harvested an animal outside of the priority 

surveillance areas that wanted to have their animal tested were provided information on how 

to collect samples, submit them, and pay for their own testing. As part of that process, hunters 

ƘŀŘ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ǎƛƎƴ ŀ ǊŜƭŜŀǎŜ ŀƭƭƻǿƛƴƎ /ƻƭƻǊŀŘƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ±ŜǘŜǊƛƴŀǊȅ 5ƛŀƎƴƻǎǘƛŎ [ab 

to share the results with FWP.   

    

Monitoring of prevalence and distribution within CWD Positive Areas 

CWD was detected among wild deer for the first time in south-central and north-central 

Montana in the fall of 2017. Following these detections, FWP initiated special hunts during the 

winter of 2017-2018 and established transport restriction zones (TRZ) around CWD positive 

areas to reduce the risk of CWD positive carcasses being taken to other areas of the state.  The 

Liberty County CWD Positive Area was further sampled as part of surveillance efforts along the 

Hi-Line during the fall of 2018. To improve estimates of CWD prevalence and distribution within 

the Carbon County CWD Positive Area, FWP continued to collect hunter-harvest samples from 

deer, elk and moose harvested within the positive area boundaries. Estimates of prevalence 

and distribution presented within this report include data from 2017-2018 for both the Liberty 

and Carbon County Positive Areas.  

 

Data summaries 

Weighted surveillance points were calculated separately for mule deer, white-tailed deer and 

elk (relative risk of infection data currently does not exist for moose). For each species, we 

tallied the number of samples collected within each of the age/sex/cause of death categories 

outlined in Table 2, multiplied this by their assigned point value, and summed all points within a 

minimum surveillance unit.  We then modified the equation for the sample size (n) needed to 

establish freedom from disease at a specified prevalence level (P; proportion of the population 

ǘƘŀǘ ƛǎ ǇƻǎƛǘƛǾŜύΣ ǿƛǘƘ ŀ ŘŜǎƛǊŜŘ ƭŜǾŜƭ ƻŦ ǎǘŀǘƛǎǘƛŎŀƭ ŎƻƴŦƛŘŜƴŎŜ όʰύΣ 

ὲ  , 

to calculate our level of statistical confidence that we could detect at least one positive given 

our weighted surveillance points (n) and ŀǎǎǳƳƛƴƎ ǇǊŜǾŀƭŜƴŎŜ ǿŀǎ җм҈Υ 

 Ὡ ρ. 

 

Following detection, prevalence among hunter-harvested animals was summarized by species, 

age, and sex classes by hunting district and by CWD Positive Area.  We calculated 95% binomial 

confidence intervals using the Wilson method. 
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Results 

 

Between July 1, 2018 and February 6, 2019, FWP collected a total of 1922 samples from mule 

deer (n=1367), white-tailed deer (n=458), elk (n=105), and moose (n=9) across the state of 

Montana (Figure 2). Of these samples, 1526 were collected as part of our surveillance efforts 

within our three priority surveillance areas, and 257 samples were collected within the Carbon 

County CWD Positive Area (Table 3). Outside of our priority surveillance areas, we collected and 

tested an additional 161 cervid samples statewide, 19 of which were from symptomatic 

animals. We received 90 results (13 complete with location information) from samples 

collected, submitted, and paid for by hunters.  

 

 
Figure 2. Map of locations where samples were collected during the general CWD surveillance 
and monitoring efforts in Montana, 2018, color-coded by species. Priority surveillance and 
monitoring units are highlighted in tan with orange boundary lines. Positives are denoted by 
the color-ŎƻŘŜŘ άǇƭǳǎέ ǎƛƎƴǎΦ {ŜŜ Figures A1.1-A1.4 in Appendix I for greater detail. 
 
C²tΩǎ 2018 surveillance and monitoring efforts led to the detection of 26 new cases of CWD, 

including 21 positives (19 mule deer and 2 white-tailed deer) distributed along the Hi-Line in 

every northern county from Liberty County east to the North Dakota border, and 5 positives (4 
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mule deer and 1 white-tailed deer) from within the Carbon County CWD-Positive Area (Figure 

2). We detected CWD within HDs 400, 401, 502, 510, 575, 600, 611, 640, 670, and on the Fort 

Peck Indian Reservation. The unexpected CWD detection in a white-tailed deer in HD 400 on 

October 31, 2018 led FWP to expand its surveillance efforts to HD 400 for the remainder of the 

general hunting season.  

 

We detected no CWD positives within the Philipsburg surveillance unit, however, we only 

achieved 10% of our 300-point goal in mule deer (Table 3, Figure 3), leaving us 25% confident 

ǘƘŀǘ ǿŜ ǿƻǳƭŘ ƘŀǾŜ ŘŜǘŜŎǘŜŘ ŀǘ ƭŜŀǎǘ м ǇƻǎƛǘƛǾŜ ƛŦ ǇǊŜǾŀƭŜƴŎŜ ǿŜǊŜ җм҈Φ Within the eastern Hi-

Line surveillance unit, we detected CWD in HDs 640 and 670, but not in the more southernly 

HDs 620 and 630. Retrospectively, we wanted to know the likelihood that we would have 

detected a positive in these two hunting districts given our sampling effort there. We collected 

130 mule deer weighted surveillance points within HDs 620 and 630, leaving us 73% confident 

ǘƘŀǘ ǿŜ ǿƻǳƭŘ ƘŀǾŜ ŘŜǘŜŎǘŜŘ ŀ ǇƻǎƛǘƛǾŜ ƛŦ ǇǊŜǾŀƭŜƴŎŜ ƛƴ ǘƘŜǎŜ ŘƛǎǘǊƛŎǘǎ ǿŀǎ җм҈Φ 

 

Table 3. Number of samples collected for each species, total weighted surveillance points 
earned, and the percentage of points that we earned towards our 300-point goal for our 2018 
CWD surveillance season.   
 

Surveillance/Monitoring Unit Species 
Samples 
Collected 

Weighted 
Surveillance 

Points  

% points 
earned 

towards 300 
point goal 

Central Hi-Line: HDs 400, 401, 403, 600, 611 MD 625 460 153 

 WTD 211 455 152 

 Elk 42 37 12 

 Moose 2 NA NA 

Eastern Hi-Line: HDs 620, 630, 640, 670 MD 409 392 131 

 WTD 107 269 90 

 Elk 3 2 1 

Philipsburg: HDs 210, 217, 212 MD 29 29 10 

 WTD 53 101 34 

 Elk 39 36 12 

 Moose 1 NA NA 

Carbon County Positive Area: HDs 502, 510, 520, 575 MD 190 NA NA 

 WTD 61 NA NA 

 Elk 6 NA NA 
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Figure 3. A. Weighted surveillance points earned for mule deer (MD), white-tailed deer (WTD), 
and elk within each of the three priority surveillance units in Montana, 2018. Under the 
weighted surveillance framework, different demographic groups (age, sex, or cause of death 
categories) of a species are assigned different point-values based on their relative risk of being 
infected and summed to a total point value. Our goal was to reach 300 weighted surveillance 
points (depicted by the horizontal black line) in mule deeǊ ǘƻ ŘŜǘŜŎǘ җ м҈ ǇǊŜǾŀƭŜƴŎŜ ǿƛǘƘ фр҈ 
confidence. The sample size of individual animals that we tested for each species is displayed 
above each bar. These data include samples collected during the general surveillance effort 
(July 1, 2018 ς February 6, 2019). B. Samples collected during CWD monitoring efforts within 
the Carbon County Positive Area, 2018.  Samples collected in this area were used to estimate 
prevalence, and thus a weighted surveillance scheme with points was not applicable.  
 
Most samples collected during the 2018 surveillance season were from hunter-harvested 

animals, followed by road-kill, symptomatic animals, and other causes of mortality (e.g. 

unexplained, predation, etc.; Figure 4). Most hunter-harvested animals were sampled at check 

stations or regional offices (See Appendix II for a breakdown of samples collected by location). 

We observed a substantial increase in the number of hunters actively seeking to have their 

animals sampled and tested following the announcement of the first two CWD detections of 

the season in Liberty and Carbon counties on October 31, 2018 (Figure 5).    
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Figure 4. Samples collected by species and cause of death during the 2018 CWD surveillance 
and monitoring efforts in Montana. 
 

 
Figure 5. Number of hunter-harvested samples collected by week in Montana (Oct 15-Dec 23, 
2018) in the R2, R4, and R6 priority surveillance areas and in the R5 CWD management zone. 
Check stations experienced an increase in hunter participation in sampling after the first CWD 
detection was announced during the 2018 surveillance season.   
 
On average, it took 14 days (sd = 4 days; median = 13 days) from the time staff collected a 

sample to have it analyzed and the test results posted online.  Samples were shipped to 

/ƻƭƻǊŀŘƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ 5ƛŀƎƴƻǎǘƛŎ [ŀō м-2 times per week, depending on volume. 
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CWD Prevalence Estimates 

Region 4: Liberty County CWD Positive Area and Hunting Districts 400 and 401 

Following the detection of the CWD positive white-tailed deer in HD 400, FWP expanded the 

boundaries of the Liberty County CWD Positive Area to include all of Liberty County (Figure 6).  

FWP sampled 310 deer harvested during 2017-2018 within the boundaries of the expanded 

Liberty County Positive Area and detected CWD in 1 mule deer buck and 1 white-tailed deer 

buck. The estimated prevalence of CWD was 0.005 (95% CI: 0 ς 0.03, n=220) in mule deer and 

0.02 (95% CI: 0 ς 0.09, n=59) in white-tailed deer within the boundaries of the Liberty County 

CWD Positive Area (Figure 7, Table 4).   

 

At the hunting district level, we estimated prevalence in HD 400 to be 0 (95% CI: 0 ς 0.04, n=86) 

in mule deer and 0.06 (95% CI: 0.01 ς 0.26, n=18) in white-tailed deer (Figure 7, Table 4).  In HD 

401, we estimated prevalence to be 0.003 (95% CI: 0 ς 0.02, n=293) in mule deer and 0 (95% CI: 

0 ς 0.03, n=107) in white-tailed deer (Figure 7, Table 4). We had too few positives to detect 

meaningful differences in prevalence among the sexes.  

 

 
Figure 6. Map of hunter-harvest locations for CWD samples collected from 7/1/2017 - 
2/14/2019 in and around the Liberty County CWD Positive Area (2018 expanded boundaries) 
during the Sage Creek Special Hunt (1/6/2018ς 2/15/2018) and 2018 general CWD surveillance 
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season. Sample locations are color-coded by species. Positives are denoted by the color-coded 
άǇƭǳǎέ ǎƛƎƴǎΦ  
 

 
Figure 7. Estimated CWD prevalence in mule deer (MD) and white-tailed deer (WTD) across the 
sexes (M+F) and among the sexes (M = male, F= female) within the Liberty County Positive 
Area, and associated hunting districts, July 1, 2017-February 6, 2019. Hunting district data is for 
the entire hunting district, including portions that fall outside the Liberty County CWD Positive 
Area. Mule deer data are plotted in green; white-tailed data are plotted in purple. Sample sizes 
are displayed above 95% confidence intervals. 
 
Table 4. Estimated CWD prevalence and associated 95% confidence intervals in mule deer (MD) 
and white-tailed deer (WTD) across the sexes (M+F) and among the sexes (M = male, F= female) 
within the Liberty County Positive Area, and associated hunting districts 400 and 401. Hunting 
district data is for the entire hunting district, including portions that fall outside the Liberty 
County CWD Positive Area. 
 

Spatial Unit Species Sex Prevalence (95% CI) Sample Size (Positives) 

Liberty County CWD Positive Area MD M+F 0.00 (0 - 0.03) 220 (1) 
   M 0.01 (0 - 0.05) 118 (1) 
   F 0.00 (0 - 0.04) 102 (0) 
  WTD M+F 0.02 (0 - 0.09) 59 (1) 
   M 0.03 (0.01 - 0.15) 35 (1) 
    F 0.00 (0 - 0.14) 24 (0) 

Hunting District 400 MD M+F 0.00 (0 - 0.04) 86 (0) 
   M 0.00 (0 - 0.06) 60 (0) 
   F 0.00 (0 - 0.13) 26 (0) 
  WTD M+F 0.06 (0.01 - 0.26) 18 (1) 
   M 0.11 (0.02 - 0.43) 9 (1) 
   F 0.00 (0 - 0.3) 9 (0) 

Hunting District 401 MD M+F 0.00 (0 - 0.02) 293 (1) 
   M 0.01 (0 - 0.04) 154 (1) 
   F 0.00 (0 - 0.03) 139 (0) 
  WTD M+F 0.00 (0 - 0.03) 108 (0) 
   M 0.00 (0 - 0.05) 67 (0) 
    F 0.00 (0 - 0.09) 41 (0) 
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Region 5: Carbon County CWD Positive Area and Hunting Districts 502, 510, 520, and 575 

FWP sampled 599 mule deer and 274 white-tailed deer harvested between 2017-2018 within 

the boundaries of the Carbon County CWD Positive Area (Figure 8), and detected CWD in 12 

mule deer and 3 white-tailed deer. The estimated prevalence was 0.02 (95% CI: 0.01 ς 0.03, 

n=599) among mule deer and 0.01 (95% CI: 0 ς 0.03, n=274) among white-tailed deer within the 

Carbon County Positive Area (Figure 9, Table 5). At this spatial scale, we detected no statistical 

differences in estimated prevalence between mule deer and white-tailed deer (x2 = 0.5, df = 1, p 

= 0.5), or between the sexes in either mule deer (x2 = 0, df = 1, p = 1) or white-tailed deer (x2 = 

0, df = 1, p = 0.96; Table 5).  

 

Prevalence in mule deer significantly varied (x2 = 28.1, df = 3, p < 0.001) across the four hunting 

districts (HD 502, 510, 520, 575) within and surrounding the Carbon County Positive Area 

(Figure 9, Table 5). For example, prevalence in mule deer was estimated at 0.06 (95%CI: 0.03 ς 

0.12, n=143) in HD 510 on the Wyoming border, compared to Җ0.01 in all the surrounding 

districts (Figure 9, Table 5). By contrast, we detected no significant variation in prevalence 

across hunting districts for white-tailed deer (x2 = 1.3, df = 3, p = 0.72); however, smaller sample 

sizes and fewer detections likely reduced our power to discern any differences at this scale 

(Figure 9). Estimated prevalence in white-tailed deer was Җ0.01 across all four hunting districts 

(Figure 9, Table 5). 

 

Despite finding four times as many CWD-positive mule deer than white-tailed deer, we found 

no significant differences in the prevalence between the two species within HDs 502 (x2 = 0, df 

= 1, p = 1), 510 (x2 = 0.2, df = 1, p = 0.6), 520 (x2 = 0, df = 1, p = 1), or 575 (x2 = 0, df = 1, p = 1). At 

the hunting district level and within species, we measured slight differences in the prevalence 

of CWD across the sexes, but none of these were statistically significant (Figure 9, Table 5). 
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Figure 8. Map of hunter-harvest locations for CWD samples collected from 7/1/2017 - 
2/14/2019 in and around the Carbon County CWD Positive Area during the 2017 and 2018 
general CWD surveillance seasons and the Bridger Creek Special Hunt (12/15/2017- 2/15/2018). 
Sampling locations are color-coded by species. Positives are denoted by the color-ŎƻŘŜŘ άǇƭǳǎέ 
signs.  
 

 
Figure 9. Estimated CWD prevalence in mule deer (MD) and white-tailed deer (WTD) across the 

sexes (M+F) and among the sexes (M = male, F= female) within the Carbon County Positive 

Area, and associated hunting districts. Hunting district data are for the entire hunting district, 

including portions that fall outside the Carbon County CWD Positive Area. Mule deer data are 


